Abstract. The electron density (ED) of a substituted 4-(indol-3-yl)-quinazoline, a newly developed anti-cancer drug, was determined from a high resolution X-ray data set measured at 100 K using synchrotron radiation. Because the structure contains a chlorine atom, which has a diffuse outer electron shell and is therefore beyond standard modeling, the influence of the model on the bond topological and atomic properties was studied following Bader's approach of 'Atoms In Molecules' (AIM). The expansion/contraction parameters j and j 0 of the four atoms being constitutive for the Cl--C-bond and the F--C-bond were obtained by calculation of theoretical structure factors of a model compound and assigned in subsequent multipole refinements. The j and j 0 -values for all other non H-atoms atoms were taken from the literature. The effect of two different sets of j and j 0 (1.20/1.20 and 1.13/1.29) for the hydrogen atoms was evaluated for the topological properties at bonds to hydrogen atoms (including hydrogen bonds) and to the atomic properties of the hydrogen atoms. Furthermore the effect of particular n l -sets for the chlorine atom to bond topological descriptors of the Cl--C-bond was investigated for the theoretical structure factors and compared with experiment. All results were compared with corresponding theoretical findings from a single point calculation at experimental geometry.
Introduction
Conventional chemotherapy which is applied for elimination of cancer cells is little specific and has therefore the disadvantage of a significant amount of adverse effects, so that the development of more specific drugs is of particular interest. Since the progression of cells is controlled by growth factors, they are attractive targets for therapy. After being linked to an extra cellular receptor those factors initiate an intra cellular signal transduction, a chemical cascade, which leads in case of cancer to proliferation, angiogenesis, metastasis and invasion and a decreased ability for apoptosis. A lot of solid tumors over-express the epidermal growth factor receptor (a tyrosine-kinase, EGFR-TK) of which 40 to 100 are in a healthy body cell and up to two million in a malignant one, many of them as products of the cancer initializing oncogenes (fatal DNA-errors). This is often used as marker for an advanced case [1] .
Inhibition of this signal transduction can be realized by blocking the extra-cellular receptor domain with antibodies or the intra-cellular tyrosine-kinase domain with small inhibitor molecules. Substituted 4-anilino-quinazolines (I) are known as potent EGFR-specific inhibitors of the tyrosine-kinase domain and are already in use in cancer therapy. A new approach deals with substituted 4-(indol-3-yl)-quinazolines (II) [1] . Both general structure types are given in Fig. 1 together with a model compound, introduced in chapter 2.2.
For a rational drug design of optimized pharmaceutical active compounds not only steric but also electronic information is of fundamental relevance, since in biologically interacting systems, e.g. between a macromolecular target protein and a low-molecular substrate, chemical recognition is dominated by intermolecular interactions, which are caused by steric and electronic effects. Small structural variations like the interchange of single atoms, which may be potential donors or acceptors in hydrogen bonds, can lead to a modified behavior of the compound in vivo. High resolution X-ray diffraction at low temperatures and ab initio calculations at experimental geometry which have been performed in this study are proper tools for the quantitative evaluation of the total electron density and related topological and atomic properties. The electrostatic potential gives further insight into the distribution of charge on the substrate molecule and, considering the keylock arrangement, may enable a rough prediction of its orientation in the protein after ligation. Experimental electron density distributions also contain information on weak intermolecular interactions in the crystal. They can serve in a first approximation as a model for the interactions under biological conditions, since the same types of effects as the ligand-target interactions should exist in the crystal (e.g. steric, electrostatic, hydrogen bonding, van der Waals effects), and these are expected to be comparable in size.
Recently the regio-selective reactivity of another protease inhibitor was examined via a high resolution X-ray diffraction experiment [2] . The macromolecular structure of an EGFR kinase domain alone and complexed with an anilino-quinazoline-derivative was determined at a resolution of 2.6 A [3] and the binding site of several EGFR inhibitors were studied by molecular field analysis and molecular docking studies [4] . No such study exists with an indole-quinazoline derivative, so that no information on the interaction of these types of substances with its host are available. Nevertheless, due to its expected pharmaceutical properties as improved anti-cancer drug an experimental and theoretical ED-study was carried on the title compound (IIa) where R1--R4 in Fig. 1 are as follows: R1 ¼ methoxyl, R2 ¼ 4-(morpholin-4-yl)-propoxyl, R3 ¼ chlorine, R4 ¼ fluorine.
Experimental and refinement procedure 2.1 Measurement and data processing
The title compound (IIa) was synthesized and crystallized as previously described [1] . A single crystal with dimensions 0.45 Â 0.2 Â 0.2 mm was chosen for high-resolution X-ray diffraction data collection with synchrotron radiation at the beamline F1 of storage ring DORIS III at HA-SYLAB/DESY in Hamburg, which is equipped with a large Huber 4-circle diffractometer (in j-geometry plus a second concentrical detector-axis) and a MARCCD 165 area detector. The primary radiation was adjusted at a wavelength of 0.56 A and the temperature at 100 K using an open flow nitrogen gas stream. At detector 2q positions of 0 and 50 a total number of 960 frames were collected with a scan width of 3.0 in j and an exposure time of 4 and 90 s, respectively (crystal to detector distance: 70.5 mm). 470578 reflections were measured up to a resolution of sin q=l ¼ 1.11 A À1 (d ¼ 0.45 A) with an overall completeness of 99.9%.
The frames were integrated with the program XDS [5] , scaling and merging was performed with the program SORTAV [6] . SHELXS-97 [7] was applied for the determination of the so far unknown structure, the refinement of the conventional spherical parameters was executed with SHELXL-97 [7] to obtain reasonable starting values for the subsequent aspherical refinement. See Table 1 for more details 1 .
Multipole refinement of experimental and theoretical structure factors
The Hansen and Coppens multipole formalism [8] , implemented in the program package XD [9] , was applied for the aspherical atom treatment. In this approach the aspherical atomic density is described by where r is the radial coordinate and z is the fixed single Slater energy optimized exponent [10] . The n l can be given any positive integer numbers which observe n l ! l.
In the multipole refinement the P v and P lmAE populations are refined. In addition the spherical and aspherical expansion/contraction parameters j and j 0 can be refined which might lead, especially for j 0 , to correlation and hence to convergence problems. To account for this problem it was decided in the present study to obtain j 0 values from the following approach:
For all non H atoms except for the four atoms involved in the C-halogen bonds (i.e. C(15), Cl(15), C(16), F(16), for atom numbering see Fig. 2 ), the j and j 0 values were taken from [11] and kept fixed. For the above mentioned four atoms the geometry optimized structure (B3LYP/6-311þþG ** [12] ) of the smaller model compound 5-chloro-6-flouro-indole (III, see Fig. 1 ) was entered into TONTO [13] to calculate theoretical structure factors from the wavefunction file. From a subsequent multipole refinement of the theoretical structure factor data set j and j 0 values were obtained which were assigned to the four atoms in question. The resolution was limited to the experimental value in the theoretical refinement. The further refinement of experimental data was carried out up to hexadecapolar level for the non H atoms while bond directed dipoles were used for the hydrogen atoms.
Two sets of j, j 0 values were examined for the hydrogens: (i) default values j ¼ j 0 ¼ 1.20 (hereafter called model def) and (ii) j and j 0 values of 1.13 and 1.29 introduced by Volkov [11] , model var.
In order to account for chemical symmetry and to reduce the number of variables local site symmetries and constraints were imposed on the refinement of the experimental data. The densities of the atoms C(28) and C (29) were constrained to be identical to C (25) and C(26), respectively, because they were considered to be chemically equivalent. The same was applied for chemically equivalent hydrogen atoms. A local mirror symmetry was applied to all atoms of the planar quinazoline and indole fragments, to O(7) of the methoxyl residue, to the complete propoxyl fragment and to the four methylene carbon atoms in the morpholine part. C 3v symmetry was imposed on C(71) and cylindrical symmetry (only multipoles with m l ¼ 0, l ¼ 1 . . . 4, were refined) on chlorine and fluorine.
The hydrogen-atom positions were set to distances given in the literature [14] from neutron diffraction experiments, because neutron data of this compound are not available.
Further attention was directed to the modeling of the bond to the chlorine atom, since the second row elements are known as border line cases for the modeling within the single-zeta approach in experimental electron density analysis [15] , [16] . A detailed disussion will be made in chapter 4.
Theoretical calculations
For the evaluation of theoretical bond topological and atomic properties a single point ab initio calculation [12] of the title compound based on the experimental geometry at the B3LYP/6-311þþG ** level was carried out. The bond and atomic properties were obtained by the use of AIM2000 [17] . Theoretical deformation densities were obtained and displayed with the program MOLDEN [18] .
Results and discussion

Molecular and crystal structure
The numbering scheme and displacement ellipsoids (OR-TEP-plot [19] ) of the title compound (IIa) at 100 K is given in Fig. 2 . The positions 6 and 7 of the quinazoline fragment are substituted by a 4-(morpholin-4-yl)-propoxyl and a methoxyl residue, respectively. At the indole-fragment, the positions 5 and 6 are substituted by chlorine and fluorine, respectively.
It was originally speculated that the indole N--H might form an intramolecular hydrogen bond to the morpholine oxygen. This was not found to be true. Instead (IIa) builds a dimer in the crystal, two molecules are connected via a center of symmetry through the intermolecular hydrogen bond Figure  3 displays a SCHAKAL-representation [20] of the dimer. A weak intramolecular hydrogen bond C(14)--H(14) Á Á Á N(3) forming a distorted six-membered ring connecting both aromatic fragments exists, too. This is enabled by an almost coplanar arrangement of the quinazoline and the indole fragments, the interplanar angle is 28.8 . In the propoxyl chain linking the quinazoline aromate with the morpholine ring, a trans arrangement is found along C (21) with respect to C(21). The morpholine 6-membered ring exhibits the expected chair form with C(23) as equatorial substituent.
Charge density and topological analysis
The deviations between model def and var concerning the bond topology never exceed 0.05 e A À3 in rðr b Þ and 2 e A À5 in r 2 rðr b Þ at the bond critical points (BCP 0 ) and are generally smaller for C--C-bonds. The atomic properties (see chapter 3.2.2) of the non-hydrogen atoms show the same stability, the V 001 shift is below 0.3 A 3 for all atoms and the shift in the charges only exceeds 0.05 e in the cases of C(29) and C(71). For this reason and for reasons of clarity Tables 2, 3 (bond and ring properties) and 4 (atomic properties) only show results of the model var compared to theoretical calculation. The influence of the two models to the atomic properties and the thermal displacements of the hydrogen atoms will be discussed in chapter 3.2.3, together with the topology of the X--H bonds and the HB's. A full list of experimental atomic properties of both models is given in the supplementary material as well as static deformation densities of the quinazoline fragment for the theoretical and experimental results.
Bond topology
The general bond topology (Table 2) is as expected, so the experimental results can be discussed in a qualitative way. Since more than one mesomeric structure can be formulated for the heteroaromatic ring systems the assignment of single or double bonds is ambiguous. Nevertheless bond lengths and rðr b Þ-values at the BCP's reflect the distribution of formal single and double bonds given in Fig. 1 so that this form can be considered as the preferred one. For formal C¼C and C--C bonds the averages for rðr b Þ are 2.11(6) and 1.98(8) e A
À3
, for N¼C and N--C these quantities are by 0.2--0.3 e A À3 higher: 2.38(5)/2.19(5) e A À3 . The bonds C(9)--C(10) and C(18)--C(19), connecting the two rings in each heteroaromatic fragment, do not fit into this pattern. They should have the character of a bond with bond order (BO) greater than 1.5 concerning the supposed mesomeric structure, but have the bond length of a bond with BO < 1.5 and a small value for the electron density (ca. 2.0 e A À3 ). In a study of L-PHE [21] a mean value of 2.19 e A À3 was found for the bonds in the phenylic system, which has a formal bond order of 1.5. Because this can be detected in both aromatics and is even found in an earlier study of L-TRP [22] and in nucleotides [23] it is obviously no effect of the halogenation in the indole fragment. Of course these effects are not very pronounced, because Lewisstructures do not describe the electronic 'reality', and the results can in parts be influenced by uncertainties of the measurement.
For the methoxyl and propoxyl-morpholine substituents the formal O--C single bonds next to the quinazoline fragment have the expected higher bond strength, expressed by rðr b Þ-values > 2.0 e A
. All further bonds show the expected topological descriptors of pure single bonds.
The C--F bond (length 1.3573(5) A) is somewhat longer than the comparable C sp 2 --F bonds in pentafluorbenzoic acid (PFBA, 1.32-1.33 A) [24] . Consequently the rðr b Þ-value of 1.80(3) e A À3 is lower than in PFBA (2.00-2.12 e A À3 ). The topology of the Cl(15)--C(15) bond will be discussed in chapter 4, based on the consideration of a variety of radial function sets. Table 2 lists also the bond topological descriptors obtained from theoretical calculation to allow a comparison with experimental results. The agreement/disagreement is rather differently if the C--O, C--N and C--C bonds are considered separately. The positions of the bond critical points, expressed in d 1 (distance of the BCP from the first atom in Table 2 ) disagree between experiment and theory by 0.10 A (average) for the six C--O bonds, by 0.07 A for the nine C--N bonds and by only 0.02 A for the twenty C--C bonds. Accordingly, the average experimental-theory differences for rðr b Þ and r 2 rðr b Þ are largest for the C--O bonds: 0.12 e A À3 and 5.2 e A À5 and smallest for the C--C bonds: 0.02 e A À3 and 3.0 e A
À5
, while the differences for C--N are in between: 0.06 e A À3 and 3.3 e A
. These results support the usual findings that for heteroaromatic bonds the difference between experiment and theory is larger than, for example, for C--C bonds [25] - [27] . Nevertheless, since even the uncertainty range for experimental rðr b Þ and r 2 rðr b Þ values is discussed to be around 0.1 e A À3 and 2.5 e A
, respectively, [28] the agreement between the experimental and theoretical bond topological properties in the present study is reasonable.
Electron density of a new EGFR Tyrokinase-inhibitor 505 Fig. 3 . SCHAKAL-representation [20] of the dimer formed via the strongest hydrogen bond of the title complex. Table 3 shows the differences of experiment and theory in terms of ring critical points (RCP's). The general agreement is quite satisfactory. The theoretical values are generally smaller for rðr rcp Þ and bigger for r 2 rðr rcp Þ. As expected a correlation between ring size and topological parameters can be detected: smaller rings have higher values in rðr rcp Þ and r 2 rðr rcp Þ. No distinct effects of heteroatoms in the rings (RCP-2) or of substitution (RCP-4) were found, see Fig. 2 .
Atomic properties
Making use of the zero-flux surfaces [29] , [30] the electron density gradient vector field rrðrÞ subdivides the three-dimensional space into submolecular partitions. The numeric results of the integration of both the experimental (model var) and theoretical data are summarized in Table 4. The quantity V 001 is based on a cutoff of r ¼ 0.001 atomic units (au), which is commonly used in theoretical calculations of isolated molecules and therefore allows a comparison of the experimental findings with theory. A criterion for the quality of the integration is a total charge close to zero (À0.03/0.04 e for experiment/theory) and a total volume close to the volume of the asymmetric unit (569.66/567.47 A 3 for asymmetric unit/total volume). A list including also total volumes (V tot ) and total charges (Q tot ) for both experimental integrations is given in the supplementary material. With few exceptions the charge separations obtained by theory for the non-hydrogen atoms are more pronounced than the experimental ones, but for the hydrogen atoms the opposite holds. Disregarding this systematical difference all charges in the theoretical and in the experimental model follow a comparable trend. Carbon atoms connected to fluorine, oxygen or nitrogen atoms are strongly positive polarized, carbon atoms exclusively bonded to carbon have charges close to zero, independently from the hybridization state. Volkov found that the number of hydrogen atoms being bonded to the carbon atom has more influence to the atomic properties than its state of hybridization [11] . This is confirmed in the present case with respect to the atoms C(21) . . . C(29) (two H atoms bonded) and C(71) (three H atoms bonded).
The same trends are found for the atomic volumes for which carbon is known to exist in a large volume range [31] . Volumes of sp 3 -hybridized carbon atoms vary between 7.0 and 8.7 A Table 2 theory. As mentioned before, the distances to the BCP's (d 1 ) show variations, which are systematical at the bonds to atoms beyond carbon. For these atoms (Cl, F, O and N) the distance to the BCP is generally larger, which leads to a different partitioning of the atoms and hence to different atomic properties. Therefore the atoms beyond carbon have larger volumes in theory in a range of 0.5 to 4.0 A 3 , which goes hand in hand with bigger charges. The atomic properties of the carbon atoms are much closer to the theoretically predicted ones and show no trends considering different models and theory and are therefore not discussed in detail.
The effect of the halogenation cannot unambiguously be determined through examination of bond lengths or even bond topological properties of the indole fragment, because they are quite similar in the title compound and L-TRP (not shown) [22] , but can be observed in the atomic properties. Most evident is the decrease of volume for C(15) and C(16) being bonded to chlorine and fluorine, respectively, and the pronounced positive charge for the C(16) atom.
Hydrogen atoms and hydrogen bonds
The influence of the j and j 0 -values of the hydrogen atoms to the X--H-bonds (X ¼ C, N, O) was studied. The 1.13/1.29 set (var) generally leads to rðr b Þ values, which are 0.02 to 0.05 e A À3 smaller than for the 1.20/1.20 set (def), so this effect might be considered to be negligible. The shift for the Laplacian only exceeds 2 e A À5 in the case of the N(11)--H(11)-bond which is involved in the strongest hydrogen bond (HB) of this system. These changes may be assigned to a mean shift of the BCP in the range of 0.01 to 0.02 A towards the hydrogen atom if the default kappa-values are changed to those suggested by Volkov [11] .
A closer view into the atomic properties of the hydrogen atoms reveals some interesting trends. Figure 4 displays the atomic volumes (4a), charges (4b) and thermal displacements (4c) for the two models and theory.
A pronounced increase of the hydrogen atomic volumes in the var model (j ¼ 1.13 and j 0 ¼ 1.29) is found (Fig. 4a) , leading to values much closer to theory, even though the BCP's are slightly shifted to the hydrogen atoms as mentioned above. This effect can be explained by comparing the total volumes of the hydrogen atoms to the V 001 values for both models (given in the supplementary material). For model var the sum of the total volumes is 8.4 A 3 larger than for model def, which is mainly compensated by a decrease of certain carbon-volumes, but considering the V 001 values an increase of 15.5 A 3 is found. This means that the main effect is not an increase of the Baderbasins but an increase of V 001 inside these basins. This effect is not seen for H (11) , which may be attributed to the close appearance of the oxygen atom O (27) involved in the formation of the medium range HB. The low value of V 001 (H (11)) is due to the connection to a nitrogen atom, which is more electronegative than carbon, and the participation in the N(11)--H(11) Á Á Á O(27) hydrogen bond.
The atomic charges of the hydrogen atoms are generally more positive in case of being bonded to aromatic carbon (and nitrogen) atoms. This could be expected, since with increasing s-character (sp 2 instead of sp 3 ) the electronegativity of carbon atoms increases, too. Figures 4b shows that the charge description of the methyl hydrogen atoms (last three columns) is much less appropriate than for all other hydrogen atoms, which may be explained with the rotational freedom of the methyl group, which is not limited by sterical reasons. Diagram 4c reveals that the ADP's decrease (as the volumes increase) for all hydrogen atoms through introduction of the 1.13/1.29 set.
Because all HB's (also the weak C--H . . . F contacts) follow exactly the predictions given in the literature [32] - [36] tables carrying all topological information of model var are given in the supplementary material. Interestingly the HBenergies (Table S. 3) calculated from the topological data following Abramov [37] are close to those arising from a formula just including the geometry [32] , with one exception: The internal HB between H(14) and N(3) is suggested to be much weaker using the geometrical criteria only.
Electrostatic potential
The electrostatic potential (ESP), calculated from the experimental data using the method of Su and Coppens [38] , shows an extended range of weak negative potential above and below both aromatic ring systems (Fig. 5) , which shields large parts of the molecule from interactions to the equally charged regions at the receptor site.
The Cl--C-bond
To overcome the shortcomings of the standard model [25] - [27] one can refine individual j 0 for each spherical harmonic against the theoretical structure factors [39] of model compound (III), which leads to a better description of the bond. Additionally one can examine different n l sets (l ¼ 1-4) for the radial functions of the spherical harmonics. Several publications appeared attempting to find optimal n l -sets for aluminium, silicon, phosphorus and sulfur [40 and references therein, 41]. 15 n l -sets (1234, 2345, 3456, 4567, 5678, 4444, 5555, 6666, 7777, 8888, 2468, 4468, 5566, 6677 and 6688 for l ¼ 1-4) have been tested in this study. The effect of the n l -sets to the behaviour of the Laplacian along the Cl(15)--C(15) bond in theory and experiment was studied.
A 5-step approach was considered as described below, a summary of results is given in Tables 5 and 6 .
Step 1: The above introduced model compound 5-fluoro-6-chloro-indole (III) was used for a multipole refinement of its theoretical structure factors using various n l -sets (see Table 5 , part A). j and j 0 were set equal to 1 and kept constant.
Step 2: Model compound (III) as in step 1, but j, j 0 refined for Cl (15) and C(15), j 0 equal for all n l (keep j 0 ), see Table 5 , part B.
Step 3: Model compound (III) as above, j and individual j 0 1 -j 0 4 refined for Cl, Table 5 , part C.
Step 4: Assignment of j, j 0 values from step 2 to the experimental data of the title compound (IIa), Table 6 , part D.
Step 5: Assignment of the individual j 0 1 -j 0 4 from step 3 to the experimental data of (IIa), Table 6 , part E.
For step 1 the results for all n l -sets are shown in Table 5, part A in terms of R-value, max/min residual density and topological descriptors of the C--Cl-bond. The latter ones will be compared with the corresponding theoretical quantities (theo data) obtained for the complete title molecule (see part F in Table 6 ).
It can be seen that within blocks 1 and 2, (4444-8888 and 1234-5678) the n l -sets (4444) and (3456) seem to perform best in their corresponding blocks. For (3456) rðr b Þ values are higher and r 2 rðr b Þ and l 3 are lower, coming similarly close to the theo data like the (2468)-set, which was identified to be the optimum choice for sulfur [40] . In block 1 (8888) has the smallest l 3 -value. Generally all n lsets with different integers for all l are closer to the theo data.
The three models (4444, 3456, 2468) already favored in step 1 have j 0 -values close to 1.0 after the j 0 refinement in step 2 (see Table 5 , part B), indicating a quite good starting model given by the n l -sets. After j 0 -refinement the data show only slight variations (part B), because nearly all initial differences between the different n l -sets are balanced (which is known from literature [40] ). But the adjustment to a 'final' bond topology is not total so that all parameters show a small increase/decrease with increasing n l -values. For the first block the introduction of different j 0 1 -j 0 4 for the n l 's via unconstrained j 0 refinement (Table 5 , part C) leads to an improvement of the fit.
Because of the mentioned balance the examination of R F and of the residual densities for the assignment of j and j 0 -values to the experimental data (steps 4 and 5, Table 6, part D and E) does not lead to an unambiguous way to judge the quality of the n l -choices. Indeed, the n lsets including diffuse functions (8888 and 5678) have the smallest residual densities within their blocks, but the 2468-set, which emerged as the model with the best fit concerning bond topological properties, has the highest of all sets tested. Considering the topological properties rðr b Þ, r 2 rðr b Þ, l 3 and d 1 those sets already known [40] to lead to superior fits of the bonds to second row elements (2468, 4468, 6677, 6688) and the new set 5678 show the closest vicinity to the theo data. But since the latter 4 sets include j Because the results summarized in Table 5 and 6 prove to be quite insensitive parameters to the quality of the modeling of the bond to the chlorine atom, the examination of the distribution of the Laplacian along the C--Cl bond (Fig. 6 ) may identify some sets to be superior to others. . The effect of the p-electron distribution on both sides of the aromatic systems is shown. Table 5 . XD refinement of the theoretical data of model compound (III). Section A: Refinement following step 1 as described in the text, section B: step 2, section C: step 3. Figure 6 (plots A1-A3) shows the resulting Laplacians according to step 1 for the three n l -blocks 1-3 (see Table  6 ). The plots B1-B3 give the corresponding Laplacians according to the j-treatment in step 2. It can bee seen that the j-refinement balances the differences caused by the chosen n l -sets (as shown in plots A1-A3) to yield Laplacians of very similar shape. However, in plot B1 (n lsets 4444-8888) the Laplacian at the BCP is less negative compared to plots B2 and B3. After introduction of individual j 0 1 -j 0 4 -values (step 3, plots C1--C3), the Laplacians show different behaviour for block 1 and 2 (plot C1 and C2), but not for block 3 (plot C3). There is a tendency that Laplacians showing the smallest changes when going from step 1 to step 3 correspond to j 0 -values close to one.
The step 4 and step 5 assignments to the experimental data yield Laplacians as illustrated in Fig. 7 . Interestingly the Laplacians obtained by assignment of j, j 0 -values as described in step 4 show a rather strong variation in shape which confirms previous findings that the n l -ratios have more influence than their absolute values. The strong variations are reduced in the step 5 procedure.
Electron density of a new EGFR Tyrokinase-inhibitor 511 Table 6 . XD refinement of the experimental data with assignment of theoretically obtained j and j 0 -values. Section D: Refinement following step 4 as described in the text, section E: step 5. Section F: Theoretical results (B3LYP/6-311þþG ** ). 
Conclusion
In this study the optimization of the radial expansion of the chlorine atom within the single-zeta approach via the application of 15 different n l -sets yields 2468 to be the best one. The examination of bond topological properties, especially the curvature along the Cl--C bond seems to be a proper tool to judge the quality of the fit.
Finally the use of 1.13 and 1.29 for j and j 0 of the hydrogen atoms, as suggested by Volkov [11] leads to atomic volumes of the hydrogen atoms much closer to theory and simultaneously to smaller thermal displacements.
Regarding the already mentioned problem that no binding study of an indole quinazoline with the corresponding receptor is known, pharmaceutical implications from the Table 5 ), second row: step 2, third row: step 3.
electronic structure of the title compound would be rather speculative. However, one may conclude that also in biological environment the selective properties of this class of inhibitors are caused by the disability to build strong intermolecular interactions in combination with the effect of the electrostatic potential. It is mainly dominated by rather large regions of diffuse negative potential on top and below the aromatic systems (Fig. 5) , so that major parts of the molecule are hindered from interacting with equally charged binding sites of any potential receptor. 
Diffuse Scattering Edited by T. Richard Welberry
The interest in diffuse scattering effects and disorder as well as the desire for understanding and exploiting them is steadily increasing. This issue gives a snap-shot of the kinds of activity being carried out by experts in the field of diffuse scattering at this point in time and illustrates both the diversity of the activity and the sort of information that is accessible. 
